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(54) Mobile communication terminal with multi-input device and method of using the same 



(57) A mobile communication terminal with a multi- 
input device and a method of using the same is provid- 
ed. The mobile terminal performs an entry function and 
a search function using a multi-entry unit (200). The mul- 
ti-entry unit includes a light-emitting sheet (221) having 
a variety of colors, and being illuminated with designat- 
ed colors according to character categories during a 
touch-entry mode for a key entry function; a sense pad 
(222) for detecting a key entry signal during the touch- 
entry mode, and detecting a selection signal generated 
by rotation during the wheel mode; a transparent ground 
sheet (223) for separating the sense pad from the light- 
emitting sheet; and an injection material (224) in which 
characters displayed during the touch-entry mode are 
differently formed according to their categories, and the 
characters are illuminated with their unique colors 
through the light-emitting sheet so that desired charac- 
ters are displayed. 



AUDIO 
PROCESSOR 



MEMORY 



- HO 



I 





r 




r 


KEY ENTRY 1 


MULTI- 


ENTRY 


UNIT 1 


UNII 



200 



FIG.l 



Printed by Jouve, 75001 PARIS (FR) 



viSDOCID: <EP 



_1 542437 A2_L> 



1 



EP 1 542 437 A2 



2 



Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The present invention relates to a mobile com- 
munication terminal (also called a hand-held phone) 
with a multi-input unit and method of using the same. 
More particularly, the present invention relates to a mul- 
ti-input unit capable of performing entry and search 
functions and method of using the same. 

Description of the Related Art 

[0002] Typically, a user enters desired text data using 
a key entry unit on their mobile terminal when entering 
desired text data. When searching for a desired menu 
of the mobile terminal, the user searches for a corre- 
sponding menu using arrow keys installed in the mobile 
terminal. In this manner, a variety of keys necessary for 
corresponding functions have been installed in the mo- 
bile terminal, such thatthe size of a display of the mobile 
terminal has become smaller. Also, following the current 
trend of rapidly increasing the number of multimedia 
services provided, the user has some difficulty in enjoy- 
ing fast and convenient multimedia services using their 
mobile terminal with the conventional key entry unit. 

SUMMARY OF THE INVENTION 

[0003] Therefore, the present invention has been 
made in view of the above problems, and it is an object 
of the present invention to provide a multi-entry unit ca- 
pable of performing entry and search functions using a 
mobile terminal and a method of using the same. 
[0004] In accordance with one aspect of the present 
invention, the above and other objects can be accom- 
plished by the provision of a mobile terminal for perform- 
ing an entry function and a search function using a multi- 
entry unit. The multi-entry unit includes a light-emitting 
sheet having a variety of colors, and being illuminated 
with designated colors according to character catego- 
ries during a touch-entry mode for a key entry function; 
a sense pad for detecting a key entry signal during the 
touch-entry mode, and detecting a selection signal gen- 
erated by rotation during the wheel mode; a transparent 
ground sheet for separating the sense pad from the 
light-emitting sheet; and an injection material in which 
characters displayed during the touch-entry mode are 
differently formed according to their categories, and the 
characters are illuminated with their unique colors 
through the light-emitting sheet so that desired charac- 
ters are displayed. 

[0005] In accordance with another aspect of the 
present invention, there is provided a method for per- 
forming an entry function and a search function using a 
mufti-entry unit for use in a mobile terminal. The method 



comprises determining whether a predetermined time 
elapses when a first input signal is detected; switching 
a current mode to a touch-entry mode for detecting a 
key entry signal, when a second input signal is detected 
5 before the predetermined time elapses; and switching 
a current mode to a wheel entry mode for detecting a 
selection signal generated by rotation when the second 
input signal is not detected after the lapse of the prede- 
termined time. 

10 [0006] In accordance with yet another aspect of the 
present invention, there is provided a method for per- 
forming an entry function and a search function using a 
multi-entry unit for use in a mobile terminal. The method 
comprises a) switching a current mode of the multi-entry 

15 unit to the.touch-entry mode during a standby mode and 
an entry mode, and displaying character data in the 
touch-entry mode; and b) switching a current mode of 
the multi-entry unit to a wheel mode during a search 
mode. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] The above and other objects, features and oth- 
er advantages of the present invention will be more 
25 clearly understood from the following detailed descrip- 
tion taken in conjunction with the accompanying draw- 
ings, in which: 

FIG. 1 is a block diagram illustrating a mobile ter- 
30 minal in accordance with an embodiment of the 
present invention; 

FIG. 2 shows the appearance of the mobile terminal 
in accordance with an embodiment of the present 
35 invention; 



FIG. 3 is a cross-sectional view illustrating a multi- 
entry unit of FIG. 2 in accordance with an embodi- 
ment of the present invention; 

40 

FIGS. 4a through 4e are the appearances of the 
multi-entry unit of FIG. 2 in accordance with an em- 
bodiment of the present invention; 

45 FIG. 5 is a flow chart illustrating a method for switch- 
ing a current mode to a touch-entry mode or a wheel 
mode using the multi-entry unit of the mobile termi- 
nal in accordance with an embodiment of the 
present invention; and 

50 

FIG. 6 is a flow chart illustrating a method for switch- 
ing a current mode of the multi-entry unit of the mo- 
bile terminal to a touch-entry mode or a wheel mode 
in accordance with another embodiment of the 
55 present invention. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0008] Embodiments of the present Invention will now 
be described in detail with reference to the accompany- 
ing drawings. In the drawings, Ihe same or similar ele- 
ments are denoted by the same reference numerals 
even though they are depicted in different drawings. In 
the following description, a detailed description of 
known functions and configurations incorporated herein 
will be omitted for conciseness. 

[0009] Prior to describing the embodiments of the 
present invention, it should be noted that character data 
of the present invention includes the Korean alphabet 
(i.e., Hangul), the English alphabet including capital and 
lowercase letters, and special characters. 
[0010] FIG. 1 is a block diagram illustrating a mobile 
terminal in accordance with an embodiment of the 
present invention. FIG. 2 shows the appearance of the 
mobile terminal in accordance with an embodiment of 
the present invention. 

[0011] Referring to FIGs. 1 and 2, the Radio Frequen- 
cy (RF) unit 123 performs a wireless communication 
function of the mobile terminal. The RF unit 1 23 includes 
an RF transmitter (not shown) for increasing/amplifying 
a frequency of a transmission signal; and an RF receiver 
(not shown) for low-noise-amplifying a received signal, 
and lowering a frequency of the received signal, etc. The 
data processor 120 includes a transmitter (not shown) 
for encoding/modulating the transmission signal; and a 
receiver for demodulating/decoding the received signal, 
etc. The data processor 120 may comprise a MODEM 
or a CODEC. In this case, the CODEC includes a data 
CODEC for processing packet data, etc., and an audio 
CODEC for processing audio signals such as voice sig- 
nals, etc. The audio processor 125 reproduces an audio 
signal generated from the audio CODEC of the data 
processor 1 20, or transmits a transmission audio signal 
generated from a microphone to the audio CODEC of 
the data processor 120. 

[0012] The memory 130 may comprise a program 
memory and at least one data memory. The program 
memory stores programs for controlling general opera- 
tions of the mobile terminal and programs for controlling 
the multi-entry unit according to an embodiment of the 
present invention. The data memory temporarily stores 
data generated when the above programs are executed. 
[0013] The controller 110 controls overall operations 
of the mobile terminal. The controller 110 may include 
the data processor 120. The controller 110 switches a 
standby mode or entry mode of the multi-entry unit to a 
touch-entry mode, such that it can perform key entry op- 
erations. During the standby mode, the controller 110 
allows only number data among various character data 
to be displayed, and the number data is displayed by 
illumination of a corresponding color. The controller 1 1 0 
allows the character data to be displayed during the en- 
try mode. In this case, individual characters are set to 



different colors according to their categories, so that 
they are illuminated in different colors. The controller 
110 switches a search mode of the multi-entry unit 200 
to a wheel mode in accordance with an embodiment of 
5 the present invention, and performs a menu selection 
process using the rotational motion, such, that il can per- 
form the search process. 

[0014] The camera module 140 includes a camera 
sensor for capturing image data, and converting the 

10 captured optical signal into an electrical signal; and a 
signal processor for converting an analog image signal 
captured by the camera sensor into digital data. In this 
case, it is assumed that the camera module is indicative 
of a Charge Coupled Device (CCD) sensor and the sig- 

15 nal processor is implemented with a Digital Signal Proc- 
essor (DSP). The camera sensor and the signal proc- 
essor may be integrated in one unit, and may also be 
implemented separately from each other. 
[0015] The image processor 150 generates screen 

20 data for displaying an image signal generated from the 
camera module 1 40. The image processor 1 50 process- 
es the image signal generated from the camera module 
1 40 in frame units, and outputs the frame data according 
to size and characteristic information of the display 1 60. 

25 The image processor 150 includes a video CODEC, 
compresses frame image data displayed on the display 
160 using a predetermined scheme, and recovers orig- 
inal frame image data from the compressed frame im- 
age data. In this case, the video CODEC may be deter- 
so mined to be a Joint Picture Experts Group (JPEG) CO- 
DEC, a Moving Picture Experts Group 4 (MPEG4) CO- 
DEC, and a Wavelet CODEC, etc. It is assumed that the 
image processor 150 Includes an On Screen Display 
(OSD) function. The image processor 150 may output 

35 OSD data according to screen sizes upon receiving a 
control signal from the controller 11 0. 
[001 6] The display 1 60 displays the image signal gen- 
erated from the image processor 1 50 on the screen, and 
displays user data generated from the controller 110. In 

*o this case, the display 160 may be implemented with a 
Liquid Crystal Display (LCD). The display 160 may in- 
clude an LCD controller, a memory for storing image da- 
ta, and an LCD display, etc. If the LCD is implemented 
with a touch-screen LCD, it may function as an entry 

45 unit. 

[0017] The key entry unit 127 includes a plurality of 
function keys for establishing a variety of functions. 
There are a variety of buttons in the function keys, for 
example, a Call button, a Cancel button, a Menu button, 

50 and a hot key button, etc. The key entry unit 127 may 
include a mode conversion key for controlling the multi- 
entry unit 200 to be switched to a touch-entry mode and 
a wheel entry mode according to an embodiment of the 
present invention. The key entry unit 127 may include a 

55 Hold key. The hold key holds a wheel function caused 
by a malfunction when the multi-entry unit 200 enters 
the touch-entry mode for implementing the key input 
function, and holds a touch-entry function caused by a 
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malfunction during the wheel mode for implementing the 
search function in accordance with an embodiment of 
the present invention. 

[0018] The multi-entry unit 200 includes a plurality of 
touch-entry keys for entering text data and a wheel func- 
tion for searching for a desired menu in accordance with 
an embodiment of the present invention. Reference nu- 
meral 201 (see FIG. 4A) contained in the multi-entry unit 
200 may function as a confirmation key, or may also 
function as a function key capable of displaying text data 
according to categories of the text data during the touch- 
entry mode. Reference numeral 201 may be implement- 
ed with a jog shuttle. FIGS. 4A-4E show the appearanc- 
es of the multi-entry unit 200 of FIG. 2 in accordance 
with an embodiment of the present invention. The multi- 
entry unit 200 will hereinafter be described with refer- 
ence to FIGS. 4A-4E. The multi-entry unit 200 includes 
a light-emitting sheet 221 (see FIG 3) illuminated in dif- 
ferent colors; a sense pad 222 for detecting a key entry 
signal during the touch-entry mode, and detecting the 
horizontal rotation during the wheel mode; a transparent 
ground sheet 223 inserted between the light-emitting 
sheet 221 and the sense pad 222 so as to separate the 
sense pad 222 from the light-emitting sheet 221 ; and an 
injection material 224 where characters displayed dur- 
ing the touch-entry mode are included, and categories 
of the characters are illuminated in different colors 
through the use of the light-emitting sheet 221 in such 
a manner that a desired character is displayed. 
[0019] The light-emitting sheet 221 made of an elec- 
tric light-emitting sheet includes a variety of colors. If the 
multi-entry unit 200 is switched to the touch-entry mode, 
the light-emitting sheet 221 illuminates in different colors 
according to Individual character categories, respective- 
ly, upon receiving a control signal of the controller 110. 
If the sense pad 222 is touched with a user's finger or 
pen during the touch-entry mode, it detects a position 
variation according to its current variation, and transmits 
a key value of the detected position to the controller 110. 
When the sense pad 222 is horizontally rotated in a cir- 
cular shape of the multi-entry unit 200 due to the motion 
of the user's finger or pen during the wheel entry mode 
for detecting the rotation, it detects a direction vector 
value in response to a current variation caused by the 
motion of the user's finger or pen, and transmits the de- 
tected direction vector value to the controller 110. Dif- 
ferent characters according to their categories are po- 
sitioned at their designated positions in the injection ma- 
terial 224. Individual characters are set to different 
colors according to their categories. When the multi-en- 
try unit 200 is switched to the touch-entry mode, the 
characters included in the injection material 224 are as- 
sociated with their designated colors among a plurality 
of colors emitted from the light-emitting sheet 221 upon 
receiving a control signal from the controller 1 1 0, so that 
they are illuminated in different colors. For example, the 
Korean alphabet (i.e., Hangul) is illuminated with a red 
color, the English capital letters are illuminated with a 



6 

yellow color, the English lowercase letters are illuminat- 
ed with a blue color, number data is illuminated a green 
color, and special characters are illuminated with a pur- 
ple color. If the light-emitting sheet 221 is illuminated 

5 with the above colors upon receiving a control signal 
from the controller 110, individual categories of the 
above characters are associated with their designated 
colors such that they are displayed in different colors. 
For example, in the case of displaying only the Hangul 

10 among the above character categories, the light-emit- 
ting sheet 221 is illuminated with a red color upon re- 
ceiving a control signal from the controller 110. The 
Hangul included in the injection material 224 is associ- 
ated with the red color so that the multi-entry unit 200 

15 displays only red-colored Hangul data. In this case, a 
guide line for classifying the above characters may also 
be illuminated with a designated color in some cases. 
Individual colors corresponding to different categories 
of the above characters may be determined by a user. 

20 [0020] FIG. 4A depicts a specific state in which the 
multi-entry unit 200 is switched to the wheel entry mode 
so that the search function can be carried out by the 
wheel rotation. FIGS. 4B-4E depict specific states in 
which the multi-entry unit 200 is switched to the touch- 
es entry mode so that the key entry function can be carried 
out by a key input operation. The method for switching 
the mode of the multi-entry unit 200 to another mode as 
shown in FIGS. 4A-4E will hereinafter be described with 
reference to FIGS. 5 and 6. 

30 [0021] FIG. 5 is a flow chart illustrating a method for 
switching a current mode of the multi-entry unit of the 
mobile terminal to a touch-entry mode or a wheel mode 
in accordance with a preferred embodiment of the 
present invention. In accordance with a preferred em- 

35 bodiment of the present invention, during the touch-en- 
try mode, the Korean alphabet (i.e., Hangul) is illuminat- 
ed with a red color, the English capital letters are illumi- 
nated with a yellow color, the English lowercase letters 
are illuminated with a blue color, number data is illumi- 

^0 nated with a green color, and special characters are il- 
luminated with a purple color. 

[0022] Referring to FIG. 5, if a first input signal t 1 oc- 
curs in the multi-entry unit 200, the controller 110 detects 
the first input signal t 1 at step 501, and determines 

45 whether a predetermined period of time elapses at step 
502. If a second input signal t 2 occurs before the lapse 
of the predetermined period of time, the controller 110 
detects the second input signal t 2 at step 503, and tem- 
porarily displays a character key on the multi-entry unit 

so 200 as shown in FIG. 4C at step 504. The controller 110 
calculates a difference between the first input signal t^s 
generation position and the second input signal t 2 's gen- 
eration position, and determines whether the calculated 
difference is the same or higher than a predetermined 

55 distance t p at step 505. If it is determined that the cal- 
culated difference is the same or higher than a prede- 
termined distance tp at step 505, the controller 110 
switches a current mode to the touch-entry mode for the 
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entry function at step 506. Otherwise, if it is determined 
that the calculated difference is less than the predeter- 
mined distance tp at step 505, the controller 110 switch- 
es a current mode to the wheel mode capable of per- 
forming a search function at step 509. 
[0023] In more detail, if the first input signal l t is gen- 
erated In the multi-entry unit 200 al step 501 , the con- 
troller 110 determines whether the second input signal 
t 2 is not generated after the lapse of a predetermined 
period of time at step 507, and switches a current mode 
to the wheel mode capable of performing the search 
function at step 509. 

[0024] If the first input signal t 1 is generated in the mul- 
ti-entry unit 200 at step 501 and the second input signal 
t 2 is generated after the lapse of a predetermined period 
of time at step 507, the controller 110 detects the second 
input signal tg, calculates a difference between the first 
input signal t^s generation position and the second input 
signal t 2 's generation position, and determines whether 
the calculated difference is less than a predetermined 
distance tp at step 508. If it is determined that the cal- 
culated difference is less than the predetermined dis- 
tance tp at step 508, the controller 110 switches a cur- 
rent mode to the wheel mode for the search function at 
step 509. Otherwise, if it is determined that the calculat- 
ed difference is the same or higher than the predeter- 
mined distance t p at step 508, the controller 11 0 switch- 
es a current mode to the touch-entry mode capable of 
performing the entry function at step 506. 
[0025] During the touch entry mode, individual char- 
acters are illuminated with their designated colors on the 
multi-entry unit 200 as shown in FIG. 4B, at step 506. 
During the touch entry mode, the user can write a de- 
sired sentence using the above characters, or can per- 
form a communication function (also called a call func- 
tion). When writing the above sentence, the user can 
allow the characters to be displayed one by one upon 
receiving an entry signal from the confirmation key 201 
contained in the multi-entry unit 200. In this case, the 
displayed character is illuminated and displayed with its 
unique color. In more detail, whenever the entry signal 
is generated from the confirmation key 201, the multi- 
entry unit 200 can be switched in the form of FIG. 4B, 
FIG. 4C, FIG. 4D and FIG. 4E. In this manner, the user 
selects a desired character according to the entry signal 
of the confirmation key 201 , and displays the selected 
character in such a way that a desired sentence can be 
configured. When the multi-entry unit 200 is switched to 
the touch-entry mode on the condition that the mobile 
terminal enters the standby mode, only number data il- 
luminated with a green color can be displayed on the 
multi-entry unit 200, as shown in FIG. 4C. In order to 
prevent a malfunction from being generated while the 
entry function is performed in the touch-entry mode, the 
hold key of the key entry unit 127 is entered to prevent 
a current mode from being switched to the wheel mode. 
[0026] During the wheel mode at step 509, the multi- 
entry unit 200 can be displayed in the form of FIG. 4A. 



8 

In this case, the user can select a desired menu dis- 
played on the display 160 by the horizontal rotation of 
the multi-entry unit 200, or can also adjust a volume and 
keytone in a call-connection state. Also, the user can 

5 adjust a music speed when listening to MP3 files using 
his or her mobile terminal, or can play the MP3 music 
files, such that the MP3 files can be controlled. In order 
to prevent a malfunction from being generated when the 
search function is performed in the wheel mode, the hold 

10 key of the key entry unit 1 27 is selected so that the wheel 
mode is not switched to the touch-entry mode. 
[0027] FIG. 6 is a flow chart illustrating a method for 
switching a current mode of the multi-entry unit of the 
mobile terminal to a touch-entry mode or a wheel mode 

15 in accordance with a second preferred embodiment of 
the present invention. In accordance with the second 
preferred embodiment of the present invention, during 
the touch-entry mode, the Korean alphabet (i.e., 
Hangul) is illuminated with a red color, the English cap- 

20 ital letters are illuminated with a yellow color, the English 
lowercase letters are illuminated with a blue color, 
number data is illuminated a green color, and special 
characters are illuminated with a purple color. 
[0028] The second preferred embodiment of the 

25 present invention will hereinafter be described with ref- 
erence to FIGS. 1-4. 

[0029] If the mobile terminal enters the standby mode, 
the controller 110 detects the standby mode of the mo- 
bile terminal at step 601, and switches the multi-entry 

30 unit 200 to the touch-entry mode at step 602. In this 
case, only the number data illuminated with the green 
color can be displayed on the multi-entry unit 200 as 
shown In FIG. 4C. If the user enters a corresponding 
number using the number data displayed on the multi- 

35 entry unit 200 arid presses the Call button, the controller 
110 detected the pressed Call button at step 604, and 
performs a call function (also called a communication 
function) at step 605. If the user presses a predeter- 
mined number button during at least a predetermined 

40 time at step 602, the controller 110 detects the pressed 
number button, and performs an abbreviated dialing 
function, so that it stores the pressed number as a stor- 
age number and establishes a call connection state us- 
ing the stored number. In order to prevent a malfunction 

45 from being generated when the entry function is execut- 
ed in the touch-entry mode, the hold button contained 
in the key entry unit 127 is entered so that the current 
mode is not switched to the wheel mode. The controller 
110 can switch a current mode of the multi-entry unit 

50 200 to the wheel mode using the mode conversion key 
contained in the key entry unit 127. 
[0030] If the user presses a menu button contained in 
the key entry unit 127 at step 603, the controller 110 de- 
tects the pressed menu button at step 606, displays cat- 

55 egory information of the pressed menu button on the dis- 
play 160 at step 607, and switches a current mode of 
the multi-entry unit 200 to the wheel mode as shown in 
FIG. 4A at step 608. In this case, in order to prevent a 
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malfunction from being generated when the search 
function is executed in the wheel mode, the hold key 
contained in the key entry unit 127 is pressed so that 
the wheel mode is not switched to the touch-entry mode. 
The multi-entry unit 200 is switched to the touch-entry 
mode using the mode conversion key contained in the 
key entry unit 127. If the user selects a Short Message 
Service (SMS) from among a plurality of menus dis- 
played on the display 160 by the rotation of the multi- 
entry unit 200 switched to the wheel mode, the controller 
110 detects the selected SMS at step 609, and displays 
category information of the selected SMS. If the user 
selects a new sentence record menu from among the 
SMS categories using the multi-entry unit 200, the con- 
troller 110 detects the selected new sentence record 
menu at step 610, and switches the wheel mode of the 
multi-entry unit 200 to the touch-entry mode at step 611. 
In this case, individual characters on the multi-entry unit 
200 are illuminated and displayed with their unique 
colors as shown in FIG. 4B. If the user presses the con- 
firmation key 201 contained in the multi-entry unit 200, 
the controller 110 detects the pressed confirmation key 
201 , and displays the characters one by one whenever 
the confirmation key 201 is pressed at step 612. In this 
case, the displayed character is illuminated with its 
unique color. For example, if the order of the displayed 
character categories is determined to be '"Number -» 
Hangul — > English alphabet (capital letters)", individual 
characters of the multi-entry unit 200 are illuminated 
with their unique colors in the order of FIG. 4B, FIG. 4C, 
FIG. 4D and FIG. 4E. In this manner, if the user selects 
a desired character category and finishes writing a de- 
sired sentence at step 613, the controller 110 detects 
the written sentence, and enters an outgoing call 
number at step 614. In this case, the multi-entry unit 200 
is switched to the touch-entry mode upon receiving a 
control signal from the controller 110, so that the user 
can directly enter a desired outgoing call number. Oth- 
erwise, if the outgoing call number is searched for in the 
phone book, the multi-entry unit 200 may also be 
switched to the wheel mode. 

[0031] If the phone number is completely entered at 
step 614, the controller 110 detects the entered phone 
number and transmits the SMS at step 615. 
[0032] As apparent from the above description, the 
multi-entry unit of the mobile terminal according to the 
present invention is switched to the touch-entry mode 
or the wheel mode using the mode conversion key con- 
tained in the key entry unit. If the mode conversion key 
is entered when the multi-entry unit enters the touch- 
entry mode, the multi-entry unit can be switched to the 
wheel mode. In conclusion, the present invention in- 
cludes the multi-entry unit in the mobile terminal, so that 
the search and entry functions can be quickly and con- 
veniently carried out. The smaller the size of the key en- 
try unit, the greater the size of the display, so that the 
multimedia environment is improved. 
[0033] Although the embodiments of the present in- 



vention have been disclosed for illustrative purposes, 
those skilled in the art will appreciate that various mod- 
ifications, additions and substitutions are possible, with- 
out departing from the scope and spirit of the invention 
as disclosed In the accompanying claims. 



Claims 

10 1. A mobile terminal for performing an entry function 
and a search function using a multi-entry unit, com- 
prising: 

the multi-entry unit including: 



15 



20 



25 



30 



a light-emitting sheet having a variety of 
colors, and being illuminated with desig- 
nated colors according to character cate- 
gories during a touch-entry mode for a key 
entry function; 

a sense pad for detecting a key entry signal 

during the touch-entry mode, and detecting 

a selection signal generated by rotation 

during the wheel mode; 

a transparent ground sheet for separating 

the sense pad from the light-emitting sheet; 

and 

an injection material in which characters 
displayed during the touch-entry mode are 
differently formed according to their cate- 
gories, and the characters are illuminated 
with their unique colors through the light- 
emitting sheet so that desired characters 
are displayed. 

The apparatus according to claim 1 , wherein 
number data is illuminated during the standby 
mode. 



40 3. The apparatus according to claim 1 , wherein char- 
acter data is illuminated during the entry mode. 



4. The apparatus according to claim 1 , wherein the 
sense pad comprises a plurality of touch-entry keys 
for entering text data and a rotational member for 
navigating through a menu. 

5. The apparatus according to claim 1 , wherein the 
categories are based on at least one of language, 
upper case lettering and lower case lettering. 

6. The apparatus according to claim 1 , wherein the 
colors assigned to the categories are set by a user. 
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7. The apparatus according to claim 1 , wherein the 
colors assigned to the categories are predeter- 
mined. 
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8. A method for performing an entry function and a 
search function using a multi-entry unit for use in a 
mobile terminal, comprising the steps of: 

a) determining whether a predetermined time 
elapses when a first input signal is detected; 

b) switching a current mode to a touch-entry 
mode for detecting a key entry signal, when a 
second input signal is detected before the pre- 
determined time elapses; and 

c) switching a current mode to a wheel entry 
mode for detecting a selection signal generated 
by rotation when the second input signal is not 
detected after the lapse of the predetermined 

"time. 
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13. A method for performing an entry function and a 
search function using a multi-entry unit for use in a 
mobile terminal, comprising the steps of: 

a) switching a current mode of the multi-entry 
unit to a touch-entry mode during a standby 
mode and an entry mode, and displaying char- 
acter data in the touch-entry mode; and 

b) switching a current mode of the multi-entry 
unit to a wheel mode during a search mode. 

14. The method according to claim 13, wherein the stop 
for switching the multi-entry unit to the touch-entry 
mode during the standby mode includes the steps 
of: 



9. The method according to claim 8, wherein the step 
(b) includes the steps of: 

displaying character data when the second in- 20 
put signal is detected before the predetermined 
time elapses; 

determining whether a difference between indi- 
vidual positions of the first and second input 
signals is the same or longer than a predeter- 
mined distance; and 
. switching a current mode to the touch-entry 
mode when the difference is the same or longer 
than the predetermined distance. 



10. The method according to claim 9, further compris- 
ing the step of: 

switching a current mode to the wheel mode 
when the difference is less than the predeter- 
mined distance. 

11. The method according to claim 8, wherein the step 
(c) includes the steps of: 
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determining whether a difference between indi- 
vidual positions of the first and second input 
signals is less than the predetermined distance, 
when the second input signal is detected after 
the lapse of the predetermined time; and 45 
switching a current mode to the wheel mode 
when the difference between individual posi- 
tions of the first and second input signals is less 
than the predetermined distance. 

50 

12. The method according to claim 11 , further compris- 
ing the step of: 

switching a current mode to the touch-entry 
mode when the difference between individual 55 
positions of the first and second input signals 
is the same or longer than the predetermined 
distance. 



displaying number data illuminated with its 
unique color on the multi-entry unit; 
performing a call connection mode upon receipt 
of corresponding numbers; and 
performing a hot key function when a corre- 
sponding number is pressed during at least a 
predetermined time. 

1 5. The method according to claim 1 3, wherein the step 
for switching the multi-entry unit to the touch-entry 
mode during the entry mode includes the steps of: 

displaying character data on the multi-entry unit 
in which the character data is illuminated and 
displayed with its unique color according to cat- 
egory information of the character data; 
illuminating/displaying unique colors of the 
character data according to category informa- 
tion of the character data one by one, whenever 
a specific key is entered; and 
entering a corresponding character when a cat- 
egory of the corresponding character selected 
by the entered specific key is displayed. 

16. The method according to claim 13, wherein the 
touch-entry mode is switched to the wheel mode or 
the wheel mode is switched to the touch-entry 
mode, when a mode conversion key is pressed. 



7 



3NSDCCIO: <EP 1 542437 A2_L> 



EP 1 542 437 A2 



140 



SYNC 



CAMERA 1 
MODULE | 


1 SIGNAL > 




DATA > 



150 
i 

IMAGE 
PROCESSOR 



120 



DATA 
PROCESSOR 




CONTROLLER 



KEY ENTRY 
UNIT 

1 

127 



DATA 



110 



160 
_J 

DISPLAY 



130 
i_ 



MEMORY 



1 



MULTI-ENTRY 
UNIT 

! 

200 



] 



FIG.l 



8 



EP 1 542 437 A2 




FIG.2 



WSDOCID: <EP 



1542437A2 ...l_> 



9 



EP 1 542 437 A2 



224 




A-A' CROSS-SECTIONAL VIEW 



FIG. 3 




FIG.4A 



10 



NSDOCID: <EP 



1 542437 A2 I > 



EP 1 542 437 A2 




FIG.4B 




FIG.4C 



EP 1 542 437 A2 




FIG.4D 




FIG.4E 



♦ 



EP 1 542 437 A2 

/ 




FIG.5 



13 

NSDOCID: <EP. 1542437A2_L> 



EP 1 542 437 A2 




FIG.6 



14 



7A2 I > 



» 



t 



(19) 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 






(11) 



EP 1 542 437 A3 



(12) 



EUROPEAN PATENT APPLICATION 



(88) Date of publication A3: 

07.1 2.2005 Bu lletin 2005/49 

(43) Date of publication A2: 

15.06.2005 Bulletin 2005/24 

(21) Application number: 04029291.4 

(22) Date of filing: 10.12.2004 



(51) mtci7: H04M 1/247, H04M 1/22, 
H04M 1/23 



(84) Designated Contracting States: 

AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR 
HU IE IS IT LI LT LU MC NL PL PT RO SE SI SK TR 
Designated Extension States: 
AL BA HR LV MK YU 

(30) Priority: 12.12.2003 KR 2003090512 

(71) Applicant: SAMSUNG ELECTRON ICS CO., LTD. 
Suwon-si, Gyeonggi-do (KR) 

(72) Inventors: 

• Park, Tae-Won, Samsung Electronics Co., Ltd. 
Suwon-si, Gyeonggi-do (KR) 



• Choi, Do-Hwan, Samsung Electronics Co., Ltd. 
Suwon-si, Gyeonggi-do (KR) 

• Ryu, Yeong-Moo, Samsung Electronics Co., Ltd. 
Suwon-si, Gyeonggi-do (KR) 

• Kim Hark-Sang, Samsung Electronics Co., Ltd. 
Suwon-si, Gyeonggl-do (KR) 

• Suh, Byung-Hwan, 
Samsung Electronics Co., Ltd. 
Suwon-si, Gyeonggi-do (KR) 

(74) Representative: Lang, Johannes 
Bardehle Pagenberg Dost 
Altenburg Geissler Isenbruck 
Postfach 86 06 20 
81633 Munchen (DE) 



(54) Mobile communication terminal with multi-input device and method of using the same 



CO 
< 

CO 
CM 

to 

CL 
LU 



(57) A mobile communication terminal with a multi- 
input device and a method of using the same is provid- 
ed. The mobile terminal performs an entry function and 
a search function using a multi-entry unit (200). The mul- 
ti-entry unit includes a light-emitting sheet (221) having 
a variety of colors, and being illuminated with designat- 
ed colors according to character categories during a 
touch-entry mode for a key entry function; a sense pad 
(222) for detecting a key entry signal during the touch- 
entry mode, and detecting a selection signal generated 
by rotation during the wheel mode; a transparent ground 
sheet (223) for separating the sense pad from the light- 
emitting sheet; and an injection material (224) in which 
characters displayed during the touch-entry mode are 
differently formed according to their categories, and the 
characters are illuminated with their unique colors 
through the light-emitting sheet so that desired charac- 
ters are displayed. 



a 




oooo 

V ^. ■— 

1 27 



FIG.2 



Printed by Jouve, 75001 PARIS (FR) 



NSDOCID: <EP 



1542437 A3 J _> 



EP 1 542 437 A3 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 04 02 9291 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.7) 



A 

X 



EP 1 333 363 A (NOKIA CORPORATION) 
6 August 2003 (2003-08-06) 

* abstract; figure 2 * 

* paragraph '0018! * 

* paragraph '0027! - paragraph '0035!; 
figures 3,4 * 

* paragraph '0044! - paragraph '0048!; 
claims 1,3,9,10 * 



US 2002/196239 Al (LEE SIEW FED 
26 December 2002 (2002-12-26) 

* paragraph '0021! - paragraph '0030!; 
figures 1-7 * 

* paragraph '0034! - paragraph '0038! 

* paragraph '0044! * 



PATENT ABSTRACTS OF JAPAN 

vol . 2002, no. 02, 

2 April 2002 (2002-04-02) 

-& OP 2001 296953 A (SONY CORP), 

26 October 2001 (2001-10-26) 

* the whole document * 



W0 03/090008 A (BADARNEH, ZIAD; HANSEN, 

BENEDICT, J. , M) 

30 October 2003 (2003-10-30) 

* page 25, line 1 - line 12; figure 42 



-/- 



The present search report has been drawn up lor all claims 



13,14,16 



H04M1/247 

H04M1/22 

H04M1/23 



1-5,7,8, 
15 

13 



1,4,8 
13 



1-4,8, 
14,15 

13 



1,4 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.7) 



H04M 

G06F 
H01H 



| 

00 

s 
§ 

1/1 



Place of search 



The Hague 



Oate of completion of the search 

5 October 2005 



Examine! 



Pascual Valles, E 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document ol the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited tor other reasons 

& : member of the seme patent family, corresponding 
document 



2 



1542437 A3 I > 



I 



EP 1 542 437 A3 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 04 02 9291 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.7) 



WO 01/28197 A (NOKIA MOBILE PHONES 
LIMITED; SHARP, JONATHAN) 
19 April 2001 (2001-04-19) 

* page 1, line 27 - page 3, 

* page 4, line 25 - page 5, 
figure 1 * 

* page 8, line 4 - page 10, line 14; 
figures 4,5 * 

* page 13, line 17 - line 20; figure 9 * 



8,13 



line 
line 



4 * 

12; 



TECHNICAL FIELDS 
SEARCHED (tnLCl.7) 



The present search report has been drawn up tor all claims 



8 



Placed search 



The Hague 



Dale at oompleiion ol the search 

5 October 2005 



Examiner 

Pascual Valles, E 



CD 



8 

in 

2 

fX 

O 
u. 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant If com Dined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the Invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cHed tor other reasons 

& : member ol the same patent family, corresponding 
document 



3 



JSDOCID: <EP 



1 542437 A3_L> 



EP 1 542 437 A3 



European Patent Application Number 

Office EP 04 02 9291 



CLAIMS INCURRING FEES 



The present European patent application comprised at the time of filing more than ten claims. 

□ Only part of the claims have been paid within the prescribed time limit. The present European search 
report has been drawn up for the first ten claims and for those claims for which claims fees have 
been paid, namely claim(s): 



□ No claims fees have been paid within the prescribed time limit. The present European search report has 
been drawn up for the first ten claims. 



LACK OF UNITY OF INVENTION 



The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups ol inventions, namely: 



see sheet B 



All further search fees have been paid within the fixed time limit. The present European search report has 
been drawn up for ail claims. 

□ As all searchable claims could be searched without effort justifying an additional fee, the Search Division 
did not invite payment of any additional fee. 

□ Only part of the further search fees have been paid within the fixed time limit. The present European 
search report has been drawn up for those parts of the European patent application which relate to the 
inventions in respect of which search fees have been paid, namely claims: 




□ None of the lurther search fees have been paid within the fixed time limit. The present European search 
report has been drawn up for those parts of the European patent application which relate to the invention 
first mentioned in the claims, namely claims: 



1542437 A3. J_> 



4 



EP 1 542 437 A3 




European Patent 
Office 



LACK OF UNITY OF INVENTION 
SHEET B 



EP 04 02 9291 



Application Number 



The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namely: 



1. claims: 1-7,13-16 

A multi -entry unit for performing an entry function and a 
search function in a mobile terminal including a 
light-emitting sheet, a transparent ground sheet, a sense 
pad and an Injection material. 



2. claims: .8-12 

■ 

A method for switching the current mode of a multi-entry 
unit for use 1n a mobile terminal between touch-entry and 
wheel entry modes according to elapsed time between inputs. 



5 



1542437 A3 I > 



EP 1 542 437 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 04 02 9291 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose ot information. 

05-10-2005 



| Patent document 




Publication 




Patent family 




Publication 


cited in search report 




date 




member(s) 




date 


EP 1333363 


A 


06-08-2003 


CN 


1430448 


A 


16-07-2003 








FI 


20012610 


A 


01-07-2003 








US 


2003135292 


Al 


17-07-2003 


US 2002196239 


Al 


26-12-2002 


NONE 








JP 2001296953 


A 


26-10-2001 


NONE 








W0 03090008 


A 


30-10-2003 


AU 


2003235524 


Al 


03-11-2003 








NO 


20025188 


A 


23-10-2003 


WO 0128197 


A 


19-04-2001 


AU 


7781500 


A 


23-04-2001 








GB 


2355144 


A 


11-04-2001 



I 

2 __ 

2 

u> For more details about this annex : see Official Journal of the European Patent Office. Mo. 12/82 



6 



^ISDOCID. <EP. 



1542437A3_L> 



